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questions of the QVSS demonstrate a high sensitivity and 

moderate specificity for the diagnosis of stroke or TIA com-

pared with neurological exam. Though these findings should 

be validated in a more representative general population, 

these questions have potential for meeting the public health 

objective of detecting clinically unrecognized but symptom-

atic stroke.  Copyright © 2011 S. Karger AG, Basel 

 Background 

 Strokes are a major cause of morbidity and mortality in 
the US, yet not all strokes are reliably detected. Large epi-
demiologic studies such as the Reasons for Geographic 
and Racial Differences in Stroke (REGARDS) and the 
Atherosclerosis Risk in Communities (ARIC) have shown 
that a large percentage of persons without prior diagnosis 
of stroke report stroke symptoms. These individuals also 
have decrements in physical and mental functioning and 
are more likely to experience an incident stroke, suggest-
ing that many may have undiagnosed strokes and on going 
cerebrovascular disease  [1–3] . Reliably identifying these 
individuals becomes an important public health objective.
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 Abstract 

  Background/Aims:  Undiagnosed stroke is a major public 

health problem. The Questionnaire for Verifying Stroke-Free 

Status (QVSS) includes eight items and was originally de-

signed to detect stroke-free individuals. Its six symptom-re-

lated questions could potentially be used to screen for undi-

agnosed stroke or transient ischemic attack (TIA), but the 

sensitivity and specificity of just the six symptom-related 

questions are unknown.  Methods:  A research assistant ad-

ministered the QVSS to outpatients from Veterans Adminis-

tration stroke and general medicine clinics. Neurologists, 

blinded to QVSS scores, interviewed and examined all sub-

jects to determine stroke status. Responses to the six symp-

tom questions of the QVSS were compared against the neu-

rologist-determined stroke/TIA status.  Results:  The sensitiv-

ity of the individual symptom questions ranged from 0.22 to 

0.60, and the specificity ranged from 0.79 to 0.95. The sensi-

tivity of any of the six symptom questions was 0.82, and the 

specificity was 0.62.  Conclusion:  The six symptom-related 
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  Several surveys to assess a patient’s stroke status do 
exist  [1, 4–11] . However, all include questions about a 
known previous diagnosis of stroke or transient ischemic 
attack (TIA), limiting their usefulness in detecting clini-
cally unrecognized stroke. The Questionnaire for Verify-
ing Stroke-Free Status (QVSS;  table 1 ), an 8-item struc-
tured questionnaire originally designed to identify study 
subjects who are free of symptomatic cerebrovascular 
disease, was also found to have a high sensitivity (0.97) 
and moderate specificity (0.60) for detecting stroke  [12–
14] . Just as for other available surveys, the QVSS includes 
two questions about a previous diagnosis of stroke or 
TIA, plus six questions about stroke symptoms. These six 
symptom-related questions alone could be used to screen 
for undiagnosed stroke. We evaluated the sensitivity and 
specificity of the six QVSS symptom questions for detect-
ing stroke by reanalyzing existing data from the original 
study by Jones et al.  [12] , which described the operating 
characteristics of the whole 8-item scale.

  Methods 

 As has been published previously, subjects were outpatients of 
general internal medicine or stroke specialty clinics at a tertiary 
Veterans Administration hospital  [12] . Not all stroke clinic pa-
tients had a stroke diagnosis, and some patients in the general 
medicine clinics would have had a prior stroke. Any patient who 
presented for routine care was eligible, and sequentially eligible 
patients presenting to the clinics were approached until accrual 
was complete. Intentionally, twice as many patients were sampled 
from the general medicine clinics to more closely approximate 
stroke prevalence in a general population. The research assistant 
administered the QVSS ( table 1 ) to patients in the clinic, record-
ing all demographic information and questionnaire responses 
into a database, with any question answered ‘unknown’ scored as 
a negative response. During the same clinic visit, a neurologist 
blinded to the QVSS results interviewed each patient and per-
formed a neurological examination. The examining neurologist 
determined each subject’s stroke status based on the combination 
of history and physical examination  [12] . Subjects were scored as 
‘yes’ for stroke or TIA if abnormal examination correlated with a 
history consistent with stroke or TIA, or if the subject had a nor-
mal examination but history suggested remote stroke or TIA. All 
other combinations of normal/abnormal history and physical ex-
amination were scored as ‘no’ for stroke or TIA. This determina-
tion was considered the benchmark for stroke status in this study. 
Both the research assistant and study neurologist were unaware 
of the stroke status of participants prior to the evaluation. Study 
subjects were not told the results of either the QVSS or the neu-
rologists’ determination of their stroke status.

  Results of all subject responses and results of neurologist his-
tory and physical examination were compiled in a database. Re-
sponses to the six symptom questions were then compared to the 
neurologist-determined stroke status, and sensitivities and speci-

ficities were calculated for individual questions, any of the six 
symptom-related questions, and clinically relevant combinations 
of questions (questions 3 and 4 – lateralized weakness and numb-
ness; questions 7 and 8 – abnormalities of speech comprehension 
and production, and questions 3 and 8 – lateralized weakness 
with abnormal speech production, all of which represent com-
mon stroke presentations). All analyses were carried out in SAS 
version 9.1 (Cary, N.C., USA). The study was approved by the local 
human subjects review board.

  Results 

 One hundred and fifty-five subjects were enrolled in 
the study: 98 from the general internal medicine clinic 
and 57 from the stroke specialty clinic ( table 2 ). Of the 155 
subjects, 77 (49.7%) were found to have stroke/TIA. Of 
these 77 subjects, 63 had a ‘yes’ response to one of the six 
symptom questions (sensitivity 0.82). Of the 78 subjects 
who were found not to have had a stroke or TIA, 48 an-
swered ‘no’ to all six symptom questions (specificity 0.62).  

  Characteristics of the individual and combinations of 
symptom questions are shown in  table 3 . The percentage 
of subjects answering ‘yes’ to each of the six symptom 
questions ranged from 14.8% for question 6 to 39.4% for 
question 3. None of the individual symptom questions 
was as sensitive as all six symptom questions together.

  The combination of symptom questions representing 
possible lateralized weakness and numbness (questions 3 
and 4) was positive in 48 (31%) subjects, with a sensitivity 
of 0.48 and a specificity of 0.86. The combination repre-

Table 1. Q uestionnaire for Verifying Stroke-Free Status (QVSS)

1 Were you ever told by a physician that you had a stroke?

2 Were you ever told by a physician that you had a TIA,
ministroke, or transient ischemic attack?

3 Have you ever had sudden painless weakness on one side of 
your body?

4 Have you ever had sudden numbness or a dead feeling on one 
side of your body?

5 Have you ever had sudden painless loss of vision in one or 
both eyes?

6 Have you ever suddenly lost one half of your vision?

7 Have you ever suddenly lost the ability to understand what 
people are saying?

8 Have you ever suddenly lost the ability to express yourself 
verbally or in writing?
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senting possible mixed aphasia (questions 7 and 8) was 
positive in 14 (9%) subjects, with a sensitivity of 0.19 but 
a specificity of 0.99. The combination representing pos-
sible dysarthria-clumsy hand syndrome (questions 3 and 
8) was positive in 23 (15%) subjects, with a sensitivity of 
0.30 and a specificity of 0.99.

  Conclusions 

 The six symptom questions of the QVSS demonstrated 
high sensitivity and moderate specificity for the detection 
of stroke or TIA in this sample, showing promise as a 
stand-alone screening tool to detect previously undetect-
ed stroke or TIA. Relatively nonspecific neurologic symp-
toms such as vision loss, speech disturbance, weakness, 
and numbness showed high specificity for stroke or TIA 
(0.79–0.95). The specificity of the individual symptom 
questions remained moderately high even when all six 
questions were evaluated jointly. The sensitivity of all six 
symptom questions together was higher than any of the 
individual questions alone, and any of the clinically rel-
evant question combinations, in an acceptable range for 
a screening test. 

  Though the sensitivity of the symptom questions 
(0.82) was lower than the sensitivity of the original QVSS 
(0.97), this is not surprising given the high sensitivity of 
the questions regarding knowledge of a previous stroke 
or TIA  [12] . As expected, combining symptom questions 
approximating common stroke syndromes does not im-
prove sensitivity over the individual questions but sig-
nificantly increases the specificity. The combinations of 
weakness with speech deficit (questions 3 and 8) and 
mixed aphasia (questions 7 and 8) have excellent specific-
ity at 0.99. This is likely due to their sharing of the highly 
specific question 8, which asks about loss of the ability to 
express oneself, thus highlighting the specificity of speech 

Table 2.  Demographics of study subjects

Subject characteristics Overall
(n = 155)

Stroke status as determined by

neurologist s ymptom-related questions (3–8)

stroke or TIA
(n = 77)

no stroke or TIA
(n = 78)

p ≥1 item po sitive
(n = 93)

all items negative
(n = 62)

p

Age, years
Mean 8 SD 7088 6889 7187 0.03 7088 7088 0.84
Range 43–93 43–93 61–84 45–84 43–93

Sex
Male 152 (98.1%) 75 (97.4%) 77 (98.7%) 0.62 93 (100%) 59 (95.2%) 0.06
Female 3 (1.9%) 2 (2.6%) 1 (1.3%) 0 3 (4.8%)

Educational level, years1

Mean 8 SD 1283 1283 1283 0.51 1283 1283 0.31
Range 0–20 3–18 0–20 0–20 6–20

General internal medicine clinic 98 (63.2%) 20 (26.0%) 78 (100%) 45 (48.4%) 53 (85.5%)
Stroke specialty clinic 57 (36.8%) 57 (74.0%) 0 48 (51.6%) 9 (14.5%)

1 D ata missing in 13 subjects.

Table 3.  Symptom-related questions statistics

% pos-
itive

Sensitivity Specificity

Any questions (3–8) 60.0 0.82 (0.71, 0.89) 0.62 (0.49, 0.72)
Questions 3 and 4 31.0 0.48 (0.36, 0.59) 0.86 (0.76, 0.92)
Questions 7 and 8 9.0 0.17 (0.09, 0.27) 0.99 (0.93, 0.99)
Questions 3 and 8 15.5 0.30 (0.19, 0.41) 0.99 (0.93, 0.99)
Question 3 39.4 0.60 (0.47, 0.70) 0.81 (0.70, 0.88) 
Question 4 38.7 0.57 (0.45, 0.68) 0.79 (0.68, 0.87)
Question 5 22.6 0.30 (0.19, 0.41) 0.85 (0.74, 0.91)
Question 6 14.8 0.22 (0.13, 0.32) 0.92 (0.84, 0.97)
Question 7 17.4 0.23 (0.14, 0.34) 0.88 (0.79, 0.94)
Question 8 21.3 0.38 (0.26, 0.49) 0.95 (0.87, 0.98)

P ercent positive for ‘Any questions 3–8’ is the proportion of 
respondents who answered yes to one or more questions.

Percent positive for ‘Questions 3 and 4’, ‘Questions 7 and 8’, 
and ‘Questions 3 and 8’ is the proportion of respondents who an-
swered yes to both of the included questions.  

Values in parentheses are 95% confidence intervals calculated 
using binomial expansion.
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disturbance for stroke. In future refinements of this or 
other screening questionnaires for stroke/TIA, our find-
ings suggest that weighting the above symptom combina-
tions and speech disturbance in particular may be wise.

  The public health significance of this study lies in its 
support of the previous suggestion made by Howard et al. 
 [2]  that the symptom questions of the QVSS could poten-
tially be used to detect individuals with undiagnosed 
stroke and TIA. They used the 6-item QVSS without 
knowing its sensitivity or specificity. As such, the de-
creased quality of life detected in these patients could not 
be attributed to stroke per se. Our findings suggest that 
much of the decrements in quality of life described could 
in fact be due to undiagnosed strokes. The alarming prev-
alence of stroke symptoms (nearly 18% of all subjects who 
reported no known history of stroke or TIA) suggests that 
their identification is an urgent and important public 
health issue.

  There are few questionnaires to which the 6-item 
QVSS can be compared. Since they include questions 
about a known history of stroke or TIA, they are not use-
ful for the purpose of identifying patients with undiag-
nosed stroke  [4–7, 9, 11, 15] . The Sicilian Neuro-Epidemi-
ologic Study Group employed exclusively symptom-relat-
ed questions, but their reported specificity (0.86) was for 
a variety of neurologic conditions and not specific for 
stroke  [16] . Even the Stroke Symptom Questionnaire of 
Berger et al.  [8]  contains a question about a past diagnosis 
of stroke or TIA and thus is not a purely symptom-related 
questionnaire.

  The limitations of this study include the characteris-
tics of the study population, which are not representative 
of the population at large. Since the original design and 
intent of the QVSS was to detect stroke-free phenotype, 

the study population intentionally had much higher 
stroke prevalence than a normal population. For this rea-
son, we did not present positive or negative predictive val-
ues (although they are available in the original paper 
 [12] ). In contrast, sensitivity and specificity should be in-
dependent of disease prevalence. Nevertheless, our find-
ings should be validated in other populations, ideally 
among individuals not reporting a past history of stroke 
or TIA. Also, future studies correlating responses to the 
6-item QVSS with brain imaging in addition to neuro-
logic history and examination would strengthen our 
findings.

  We conclude that the symptom questions of the QVSS, 
the 6-item QVSS, may be a useful tool for detecting clin-
ically unrecognized stroke or TIA. In contrast to other 
screening questionnaires that either do not have exclu-
sively symptom-related questions or have not been vali-
dated by neurologic history and examination, the 6-item 
QVSS has good sensitivity and reasonable specificity 
compared with neurological exam, and has great poten-
tial  for  meeting   the   important   public   health   objective   
of detecting clinically unrecognized but symptomatic 
stroke or TIA.

  Acknowledgments 

 This study was supported by a Veterans Administration Na-
tional Quality Scholars fellowship grant (Dr. Sung). Dr. Safford 
was supported by R01 HL080477-01A1A.

  Disclosure Statement 

 The authors have nothing to disclose. 

 References 

  1 Chambless LE, Toole JF, Nieto FJ, Rosamond 
W, Paton C: Association between symptoms 
reported in a population questionnaire and 
future ischemic stroke: the ARIC study. Neu-
roepidemiology 2004;   23:   33–37. 

  2 Howard G, Safford MM, Meschia JF, Moy 
CS, Howard VJ, Pulley L, Gomez CR, 
Crowther M: Stroke symptoms in individu-
als reporting no prior stroke or transient 
ischemic attack are associated with a de-
crease in indices of mental and physical 
functioning. Stroke 2007;   38:   2446–2452. 

  3 Howard VJ, McClure LA, Meschia JF, Pulley 
L, Orr SC, Friday GH: High prevalence of 
stroke symptoms among persons without a 
diagnosis of stroke or transient ischemic at-
tack in a general population: the reasons for 
geographic and racial differences in stroke 
(regards) study. Arch Intern Med 2006;   166:  
 1952–1958. 

  4 Bergmann MM, Byers T, Freedman DS, 
Mokdad A: Validity of self-reported diagno-
ses leading to hospitalization: a comparison 
of self-reports with hospital records in a pro-
spective study of American adults. Am J Ep-
idemiol 1998;   147:   969–977. 

  5 Colditz GA, Martin P, Stampfer MJ, Willett 
WC, Sampson L, Rosner B, Hennekens CH, 
Speizer FE: Validation of questionnaire in-
formation on risk factors and disease out-
comes in a prospective cohort study of wom-
en. Am J Epidemiol 1986;   123:   894–900. 

  6 Haapanen N, Miilunpalo S, Pasanen M, Oja 
P, Vuori I: Agreement between question-
naire data and medical records of chronic 
diseases in middle-aged and elderly Finnish 
men and women. Am J Epidemiol 1997;   145:  
 762–769. 



 Sung   /Johnson   /Granstaff   /Jones   /Meschia   /
Williams   /Safford    

Neuroepidemiology 2011;36:100–104104

  7 Schoenberg BS, Anderson DW, Haerer AF: 
Racial differentials in the prevalence of 
stroke. Copiah County, Mississippi. Arch 
Neurol 1986;   43:   565–568. 

  8 Berger K, Hense HW, Rothdach A, Welter-
mann B, Keil U: A single question about pri-
or stroke versus a stroke questionnaire to as-
sess stroke prevalence in populations. Neu-
roepidemiology 2000;   19:   245–257. 

  9 Toole JF, Lefkowitz DS, Chambless LE, 
 Wijnberg L, Paton CC, Heiss G: Self-report-
ed transient ischemic attack and stroke 
symptoms: methods and baseline preva-
lence. The ARIC study, 1987–1989. Am J Ep-
idemiol 1996;   144:   849–856. 

 10 Garraway WM, Akhtar AJ, Gore SM, 
Prescott RJ, Smith RG: Observer variation in 
the clinical assessment of stroke. Age Ageing 
1976;   5:   233–240. 

 11 O’Mahony PG, Dobson R, Rodgers H, James 
OF, Thomson RG: Validation of a population 
screening questionnaire to assess prevalence 
of stroke. Stroke 1995;   26:   1334–1337. 

 12 Jones WJ, Williams LS, Meschia JF: Validat-
ing the questionnaire for verifying stroke-
free    status   (QVSFS)   by   neurological   histo-
ry and examination. Stroke 2001;   32:   2232–
2236. 

 13 Meschia JF, Brott TG, Chukwudelunzu FE, 
Hardy J, Brown RD Jr, Meissner I, Hall LJ, 
Atkinson EJ, O’Brien PC: Verifying the 
stroke-free phenotype by structured tele-
phone interview. Stroke 2000;   31:   1076–1080. 

 14 Meschia JF, Lojacono MA, Miller MJ, Brott 
TG, Atkinson EJ, O’Brien PC: Reliability of 
the questionnaire for verifying stroke-free 
status. Cerebrovasc Dis 2004;   17:   218–223. 

 15 Karanjia PN, Nelson JJ, Lefkowitz DS, Dick 
AR, Toole JF, Chambless LE, Hayes R, How-
ard VJ: Validation of the ACAS TIA/stroke 
algorithm. Neurology 1997;   48:   346–351. 

 16 Meneghini F, Rocca WA, Anderson DW, 
Grigoletto F, Morgante L, Reggio A, Savet-
tieri G, Di Perri R: Validating screening in-
struments for neuroepidemiologic surveys: 
experience in Sicily. Sicilian Neuro-Epide-
miologic Study (SNES) Group. J Clin Epide-
miol 1992;   45:   319–331.   


